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Abstract 
We present the genetic variation within 25 species of Ficus was result by using HAT-RAPD technique. Four single 
arbitrary primers, OPAS 10, OPG 13, OPLO 5 and OPWO 6, which used to amplify DNA polymorphic bands. From 
the total of 143 bands and 140 bands were polymorphisms. When HAT-RAPD markers were analyzed and 
represented in a dendro gram, which was found that Ficus was divided into two major groups and each group was 
divided into two subgroups. For subgroup 1.1 F. locor and F. rumphii exhibited close genetic relationship. For 
subgroups 2.1 and 2.2 only F. racemosa, F. racemosa var. racemosa and Ficus spp. Number 16, Ficus spp. Number 
2.2 exhibited closer genetic relationship than other number. 
© 2010 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of I-SEEC2011 
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1. Introduction  
The fig tree (Ficus spp) has one of the oldest trees as a fruit tree in human history [1]. In Thailand has 
fig tree has approximate 80-90 type and in Thailand believe in the fig tree should be planting of north 
house for lucky, which have record in history of Ayutthaya and Rattana-Kosin. The fig trees bring to use 
the royal culture of Thailand for people auspiciousness [2]. The fig tree (Ficus spp) has many used of a 
bouquet of flowers and   soft leaves can be making a food and pharmacy. The Ficus can be used 
Ornamental plants such as Ficus pumila and F. pubescens plant is a creeper on the wall or kidney 
according to the beauty of the building and location. The F. hirta Vahl, eating the bark is used to resolve 
diarrhea. The root is used to make aspirin and solve all kinds of toxins, which the results are used to make 
food. The indication of the genus Ficus should be the taxonomy that on physical characteristics such as 
the arrangement of the leaves. The height of the stem and key features of Bluetooth may change the 
environment. The DNA marker can be for identification of Ficus plants. The specific nature of DNA 
allows the identification of plants with high accuracy.  
* Corresponding author. E-mail address: jeewuttinun@hotmail.com, keakaii07@hotmail.com. 
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
1074  W. Phromthep / Procedia Engineering 32 (2012) 1073 – 1079
In this paper show be the difference genetic level of Ficus plants by High Annealing Temperature 
Random amplified Polymorphic DNA (HAT-RAPD) technique [3-5]. In the objective consist of the first 
is HAT-RAPD technique [6-7] using a DNA fingerprinting to study the differences in levels. Genetics of 
plants in the genus Ficus. The second bring to the information that helps to support the taxonomic 
classification of plants in the genus Ficus for the morphology [8-12]. The finally, which describe the 
morphology of the genus Ficus with 25 species. 
2. Theory and Background  
This research is to study genetic differences in the level of the genus Ficus, the coverage of the 
research. The first is study and research on genetic differences in the level of the plant. Genus Ficus using 
High Anneling Temperature Randon Amphfied Polymorphic DNA (HAT-RAPD). The second is Random 
sampling in some areas of three provinces: Sakhon-Nakhon, Nakhon Phanom and Mukdahan. The 
Research methods have first step is preparation plant for a list of 25 species of plants and the morphology 
shown in Table 1. The leaf samples to fine powder in liquid nitrogen and keep wrapped in aluminum foil. 
Stored in a freezer at -20 qC. 
Table 1. List of  Ficus
No. Name No. Name 
1. F. hirta ** 14. F.  microcarpa 
2. F. religiosa 15. F. variegata 
3. F. fistulosa 16. F. hirta * 
4. F. superba 17. F. altissima 
5. F. benjamina 18. F. tinctoria 
6. Ficus sp.no.14 19. F. lacor 
7. Ficus sp.no.15 20. Ficus sp.no.21 
8. F. bengalensis 21. F. rumphii 
9. F. racemosa var. racemosa 22. Ficus sp.no.25 
10. F. drupacea Thunb. 23. F. elastica 
11. F. tinctoria 24. F. callosa 
12. F. racemosa 25. F. hispida 
13. F. pubilimba  Merr.   
3. HAT – RAPD Technique  
1. Extracted DNA solution, which added to the PCR technique using primers by random with the 
names and sequence as shown in Table 2. 
Table 2. Show lists and sequences of primers used in the experiment 
3ULPHUQDPH %DVHVHTXHQFH
OPAS10 5/CCCGTCTACC 3/ 
OPL05 5/ACGCAGGCAC 3/ 
OPW06 5/AGGCCCGATG 3/ 
OPG13 5/CTCTCCGCCA 3/ 
 
2. Preparation for the cocktail mix follows to  
1. 10 x buffer 
2. 50 mM MgCl2
3. 25 mM dNTP 
4. Primer 100 ng 
5. Tag DNA polymerase 0.5 unit 
6. DNA template 40 – 60 ng 
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7. Double deionized water 
3. Add all ingredients into a 0.2 ml Eppendorf tube to a final volume of 20 μ1. 
4. Parafin oil 1 drop, add to the coating on the surface of the tube in a mixed solution. PCR machine to 
follow the temperature changes as follows. 
Fig. 1. shows the temperature changes system 
Start with the initial melting step at 94º C 2 min followed by 30 cycles of steps denaturation at 94ºC 30 
seconds, primer annealing at 46ºC 30 seconds, primer extension at 72ºC 30 seconds and ended with a 
final extension step at 72ºC 5 min 1 cycle. 
5. The products of the PCR will be detected by 1.4% agarose gel electrophoresis, the addition of 10 mg 
/ ml ethidium bromide under UV and DNA fingerprinting of recording.  
4. Result and Discussion  
Table 3. show the number of DNA fingerprinting and a polymorphic band in the genus Ficus 25 
Primer name  Total band polymorphic band % polymorphism Fragment size range 
(bp) 
OPAS10 25 24 96.00 200-900 
OPG13 24 22 91.67 170-1200 
OPL05 45 45 100.00 200-1500 
OPW06 49 49 100.00 200-1500 
Total 143 140 97.90 170-1500 
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Fig. 2. Show the DNA fingerprinting of the genus Ficus 25 species by using primers OPAS10 M is 1) F. hirta, 2) F. religiosa, 3) F.
fistulosa, 4) F. superba, 5) F. benjamina, 6) Ficus sp.no.14, 7) Ficus sp.no.15, 8) F. bengalensis, 9) F. racemosa var. 
racemosa, 10) F. drupacea Thunb., 11) F. tinctoria, 12) F. racemosa, 13) F. pubilimba  Merr. 14) F. microcarpa, 15) F. 
variegate, 16) F. hirta, 17) F. altissima, 18) F. tinctoria, 19) F. lacor, 20) Ficus sp.no.21, 21) F. rumphii, 22) Ficus
sp.no.25, 23) F. elastica, 24) F. callosa, 25) F. hispida
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Fig. 3. DNA fingerprinting of the genus Ficus 25 species by using primers OPAG13 M is 1) F. hirta, 2) F. religiosa, 3) F. fistulosa,
4) F. superba, 5) F. benjamina, 6) Ficus sp.no.14, 7) Ficus sp.no.15, 8) F. bengalensis, 9) F. racemosa var. racemosa, 10) F. 
drupacea Thunb., 11) F. tinctoria, 12) F. racemosa, 13) F. pubilimba  Merr. 14) F. microcarpa, 15) F. variegate, 16) F. 
hirta, 17) F. altissima, 18) F. tinctoria, 19) F. lacor, 20) Ficus sp.no.21, 21) F. rumphii, 22) Ficus sp.no.25,  23) F. elastica,
24) F. callosa, 25) F. hispida
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Fig. 4. DNA fingerprinting of the genus Ficus 25 species by using primers OPAL05 M is 1) F. hirta, 2) F. religiosa, 3) F. fistulosa,
4) F. superba, 5) F. benjamina, 6) Ficus sp.no.14, 7) Ficus sp.no.15, 8) F. bengalensis, 9) F. racemosa var. racemosa, 10) F. 
drupacea Thunb., 11) F. tinctoria,  12) F. racemosa, 13) F. pubilimba  Merr. 14) F. microcarpa, 15) F. variegate, 16) F.
hirta, 17) F. altissima, 18) F. tinctoria, 19) F. lacor, 20) Ficus sp.no.21, 21) F. rumphii, 22) Ficus sp.no.25, 23) F. elastica,
24) F. callosa, 25) F. hispida
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Fig. 5. DNA fingerprinting of the genus Ficus 25 species by using primers OPAW06 M is 1) F. hirta, 2) F. religiosa, 3) F. fistulosa,
4) F. superba, 5) F. benjamina, 6) Ficus sp.no.14, 7) Ficus sp.no.15, 8) F. bengalensis, 9) F. racemosa var. racemosa, 10) F. 
drupacea Thunb., 11) F. tinctoria, 12) F. racemosa, 13) F. pubilimba  Merr. 14) F. microcarpa, 15) F. variegate, 16) F. 
hirta, 17) F. altissima, 18) F. tinctoria, 19) F. lacor, 20) Ficus sp.no.21, 21) F. rumphii, 22) Ficus sp.no.25, 23) F. elastica,
24) F. callosa, 25) F. hispida
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Fig. 6. Show dendrogram to differentiate the species of the genus Ficus 25 calculates the difference of each species by the Square 
Euclidean distance 
The genus Ficus 25 species groups were analyzed using the Square Eucliden distance to determine the 
differences in the genetic level. And display the results as shown by the dendrogram dendrogram separate 
group of six from the genus Ficus 25 species into 2 groups as follows.  
Group 1 consists of two sub-groups.  
      1.1 has the following sub-groups.  
             F. lacor, F. rumphii, Ficus sp. no. 25, F. hispida,.  
             F. tinctoria (sword Kuan-2).  
      1.2 has the following sub-groups.  
            F. altissima, F. elastica, F. callosa, F. variegata, F. tinctoria.  
Group 2 consists of two sub-groups.  
      2.1 has the following sub-groups.  
            F. racemosa, F. racemosa var. racemosa, F. superba, Ficus sp. no.14, F. hirta *, F. microcarpa.  
     2.2 has the following sub-groups.  
           F. fistulosa, Ficus sp. no. 22, Ficus sp. no. 16, Ficus sp. no.20, F. benjamina, F. hirta **, Ficus sp. 
no15, F. religiosa.  
4. Conclusion 
In this paper, we present the data derived from DNA fingerprinting to increase the amount of DNA 
using primers that only one kind enough to tell the difference between plant species. However, the group 
must rely on more than one type of primer to the primer to increase the amount of DNA can contribute to 
the experimental results have been more clear. If a primer for DNA fingerprinting or DNA fingerprinting 
can make a difference together. But the chances of a relationship that would have less for use of DNA 
fingerprinting to tell the difference between the 25 species of plants in the genus Ficus technique HAT - 
RAPD primers from four experiments is OPAS10, OPG13, OPW06 and OPL05 can increase the amount 
of printing. DNA of all 143 bands and polymorphisms 140 bands representing 97.90% of the genetic 
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genus Ficus 25 species have different characteristics according to the type of prime polymer used and the 
type of Ficus each subsequent analysis. Fingerprinting DNA by means of cluster analysis to identify the 
different Ficus 25 species divided into two groups, each group can be divided into 2 groups, and HAT-
RAPD are certainly in the fingerprinting DNA (reproducible) of dendrogram display. The Ficus, most of 
that difference clear. We suggest that for plants that are clearly different appearance. Finally, we need not 
be monitored by this technique. The data from this study can be used to help support the taxonomic 
classification of Botany to be more complete. 
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